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(54) LIQUID CRYSTAL DISPLAY ELEMENT AND ITS MANUFACTURE 
(57) Abstract : 

PROBLEM TO BE SOLVED: To provide a liquid 
crystal display element with little 
deterioration of display quality caused by 
temperature variation by improving the 
temperature characteristics of the display 
quality affected by high hardness and low 
elasticity of post spacers or the like. 

SOLUTION: The element comprises a pair of ^ ■ -\-^^ -"^^ ^ 

substrates 1, 2 equipped with transparent ^ ^"^ :l\^^Si^/jJ^^ '' ' ^ ■'^^ '''^^M 

electrodes 5. 6, spacers 3 arranged between the ^-r^r-^:!^l"j^-,^^ 



pair of substrates 1. 2 to maintain the gap ! ^^ ^^v^^xy^^^ 



between them constant and a liquid crystal . 
layer 4 enclosed between the substrates 1, 2. 
In this case, the spacers 3 are elastic, and 
the element is made in such a way that the sum • 
of repulsion of the spacers 3 and the internal 
pressure' of the liquid crystal layer 4 is 
always nearly 1 atm and the repulsion of the 
spacers 3 and the internal pressure of the 

liquid crystal layer I i near I y vary respectively with respect to temperature 
variation in the use temperature range of the element. 
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k s i/Q m^rsTC-^OinSi^OEtjPr^l-. L 1 

(j . jEe^a/i 4 ICjD 37 h &:h-t^^^^r%^^m 4 OI*iE P i 

r^L, -Aillf L 2!-5:7^'^-t^3(cilD7b^EAi1^'i-27 
*>m{uHm)":':>C0>'-'<--^3O^Sj)P r hSr^-^. 

— tiOR^:>]P ri:D?^. 

[0089} imE.m.smicZi6K-^X\i. ?SB^BJi4^7)F^E 
^ ;7,^_-,7-<T,^s,t) P r i, t . 'tii:h<^jMt:k%^± 

^em 4iOrtEt;'-^--t3 P r i: C j: o T 
ECSTtiiuTv^i). 

[0090} vSS<75±#Ci:t<5il L T m^eM 4 tfOrtE*^ 
^-r t - X'^--^ 3 £0SS71 P r tiS'>^ * - 
(cKtt-i>?SSiHS ( 2 0-CX)^i>6 0"C) X1a. 7.'^— 

^;^^_^r.5;, ?SB=BJ14F)^0V^r:l>E)TT■■^^Ogi^?^P 1- 
(C J; T z-:^' y XSIS 1 , 2 ^ rt(IJ)*> ^J? t ±if T E^ 
^i-Lfc^itSrS^^tTo. fi^S^t-- mi ( b ) C.-T^-rJ; ■ 
^t-. iy-ji-37i.zX'^xm^^-h.hmf&^y^U).n~ ® 

[009 1 } n- (c ) ic, m^s^^^m'^'imi (b) 

. fS8%«4<75I*lE*^Mi!'^LX'<— ^3^0R^ 
TIP riii^jD-^-^c -T't^i^-ib. r^?iL/c?SB^BJ14{5;. 7?' 
1 . 2 t ^'^-IJ- 3 t *^'^(ctgS2 L t-A^ '^IRIS 

■t^., .icorcy). TOB^B;i4{±. im^zi^xiRmm^^^^ 

T . i€?S«^>^>r&?S $i-Lr;:i§^-T-^. . 117 ( c 
i flhX ia^CTCCO^lSK (117 ( a ) ) 
[0092} mm<^)nm l ^itSei?i)i LT^fteS^^^ 
< 'i-'v ■. 1 5 0 r3v^-^ci§'^t7)ji5B%^7r;^ 

-T«^)fISS:fl:lC?tf h x-^-- T-^O^K^.r d 1 4 ic^ L , 
H 1 5(Cttlx(?i|^vSB^B.l 1 5 1 cOI*)Ei:;'-'^-^ 1 5 0 

c ^rm^^^i- . ^ t ^.-^-^ 1 t> 0 

[009 3} ZCOZtis.. mi 5!,Zij7F.^tlX<.-^h. 5P 
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[00 94] CO J: -} LT . *^ii£^7)jeH|.T'{i;, 
- -if 3 :r.i^i'fefr5icESi ^ nX •5' 0 . ?l^<^3CiO ! - i 

0/1;;=;^ T c crjiSh-o * r m±t hZt 7)^T$ h » S 
z-'^, ?i>(c, Jiiiif:3^!c?5V^TfISicg)r 2 0'C-6 0 
•Ci:L/c»\ *:^^m<ry^^Mmzi.ix\i. 0'C~-S5 

W^tLXV^h ... W^X. fEe^a®4c?:>(*)E>7.-i— tf 3ib 

?^.EEc!lT■5I^o.?e'i;o■^^-v^£-5^^^:,|..: f.-t /Lis, 

[00 9 51 ttz. Zcrtmm. -fe;U/i:c7)fi't>o#*^^L 
[00 96] ^^BM(^m.^3m^^m=F<^W)<f=?:- Kti, 1: 

V' ^ is-f^^: - H X' h X ^ >*^' , ® l ^ '■^ii-w-w&it)'' 

g^$fL-g)IPS (In-plain switched) TN 

^— STN (Super Twisted Nematic) ?2 

ismttfSa^B^- vmizmz^W'-Ti'^hh... m.ik'<^-i\^<^Wi 

4 .-^-^ 'J -7 5 y 7 ^- K ( N B ) RU:/ii)^l& 
i&l.Bmif^t^^'hy--7'J-yr^--^ h^-F (NW) o 
.i' ^ b fSrat -set ;t>^T- ^ © . JP^^-^B^^^miz 

1^ L T is , ^mm(n>mmxu . 3 o o my mn,-^t 

L-fzi}^- ±Kl 0<i.--'mm^A--i^:^/L2 0 0 0fi.-'mrn2 
t <Kc.llzLf::7}^r>X . W^mr^^mT}r'\-^ < LT 

^■m(ZKtt0<i-fi>. 7E?5Slrg/y"5l§, nimnUTJ-^-^ 

mii£-mx'h h , £ - mfK.&^mt)< 2000 fi.--'m 

r M -S. i - T! j .7. - •^^Offfiljx.^^raii 1 1' i 



S^®iOSJIyT^(757:l- 2a^U±^0;^'^- 
•*^rF^^!X-r^ - > *.^.S3T5>&. tfz. mmz?i\,--x. 

^xhh,.. 

[0097 ] ifr^mmcomm.xii. ^.-^-^fo-sei) l< 

7.-r-s>XfStcfev.T , SiS^!cj^;-{c0 . 3 k g f / c 

?11S=t->:'2rftM-fk-r®Cj:t-i:0. 0. Ikgf 
cm - />• 1 . 0kg I /■ c m ''• s T'<50t^— vrJ?ff t- i 

[00 9S] ^hirzii, p..-^—n-cr)^\i^m^i^^-ti> 

iSiiZiitT ^.MuSi^w:'' '. col*;- ?i5e^B;i4c75f*!i±i50l3 
^ 0 hWkt . -KKO . 1 kg f /cm=:it>^*b 1 . 0kg 
f x'cmZTSbfLis, [5l:StC^Sg^HtX-3o?>. ZTXhCT) 

[00 99 ] x^-- LT . ^mii&t^TBMXU . 

^t-^m . -t' 'J D ^ >'^'-f • 'J -? -^it-^nyl - iJ i7- 
>• ij ^ — f . U U- :? V -7 -• ft-^SiO 

iiit'tmzii'^-^x. 2mmi^j±iiM^^^\^xmy^fz. ^^m 
-^t^hLKis^^'j^-To^ it-^'miz x-oxb mmzm 
m'^mx-h h . 

[0100] t.fzi^mii^^Bm~x\±. ±.%mf^z:m^^x 

■y 9 &WHzy'\yX'j:t'X'y-.^—*f-^ms&LX hm^izm 

[0101] tr-z. :^mmmmx'ii. A'yxmm^rm 

^:;l.7T7.v U:J>-fIMir^t'?'ca-S i T F T£^. 
r y 4 ■> <- nWM<^>^- '}>')^yT7T . ^ h '<z\i 
fft?a.-t^ 'J 'J 3 >T F TW§.. s^r r.-yKc X 

K T F D ? r-t/^ ZSg^^ST ^ ^ ^'^ V')9 xm 

mxL. mmizmBz-^mhh.. _ 

[0 102) s.rz, y.^—^iT}y-y':Jl'f-^&M 
[010 5 ;■ •; FJS-'^.-BFJ. 2 a 9 ;x^"^-<:'7i^-J- 2 i: ^. 
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isMA izittx. m^Bio h 'J 9:7.2 I n^-h 

Thh , 2 on. ^^^-^ hV9^^2l '¥lZ7hm^. 

m.iB 2 0 > W.'rT^ 'J 9 7^2 It criikmitmit . *5i3 
[01 04) -I^Ocfc :.^:^73^^-5^-HXMi(59%^AFS-rT' 

t-fe, «7rT^^-S3cS?SBV122i7)-('Fii{i, is^^?)* 

mizm^'?'m%m t miBnm<^M^^wf^zMi^^ixmz 

[0105] ^mm<^Bm. 2 x'i,imm^^n sxi y^m 
f- ^ 7- -7 h'j9 :^mw.(oistii^,±i,zmm^=W:^ ffi 

-t7.7r:'J U 3 >T F TS^g. fSvaro^X-T-'J 'J 3 
>-T F TS^, 3H?«;4i- c-faco:^ i 0 ?aB-3ftS 
^U^ 'JnyTFTSIS, fl^^MTT-KTFD 

( 0 1 0 6 ] ro y - ^ i- 5 >-f' ^ 4 ^'-c' 

•r 7 -7 V '} 9 y-^^W.(r>n . 3i:r rS3i L <:c». >5l7t3!l . l?'.' 

*i^^LTv^5,ig:Ji-, -XVTl&mms'd^znK^Th 

I, I i: i 0 , « 3 > h 7 7. r . SPsliStiC'sisIT , r 



[0107] ( msz(^mm 3)010 \im^<nmm. 3 (c 

fo(ti>?SB=Ba^^OlirtEllT-S) I. , *^Sg<?5S5^ 3 CO 
fSB^STF^^CJst^T . 7,'<— ^iO!¥tf DvjNi ;.t7^(f JI 

^i- -I. t ft ^.^raSiaST-i^i^— ti r ?i di" l> 

5j>i,^i5gir,Jr^^.2 J: 0 ioHfC:^.* 

i,G:>.v£SsHtt-i.. ^fc- -m^'f-6f^mw.^^m2 2 

O-f'pg^ti . jl;tiOil^^^:^^i4M?i£B%S^O-f^ i mmx-h 

h.^h- -nm^fi\^z-m-!rf^wM^tm.ianfA^w^ 

im'n-m^^hZtl.zX 0 ^^^^^SiS?Sa"B/l 2 2 
( 0 1 0 S ) WT. 3t2#>4?gB^B^7n^-r 

[0109) lll0(a).i21i0(b),(ll0 

(0110) 7ff. Hi 0 ( a ) [znm, c^ma^c^Bu 

C.''j4KFJ.TtS. xmEi:iI-i-t=:/i2 2i?)7:?-7 7.S^ 
i . 2lzni-hl±:h (WT- fSa^lOl^lEti^-^^. ) c 
t75^0E:>3*^'?HS'ld>^> 2fX<75.-:?-7 7-g1§ 1 , 2izm^ 
•0. -T'^^'TaS. 7-^— ^3*\5slcffCi''l>. 
[Oil 1 } El 1 0 ( b ) (C. (a 1 0 ( a ) 
£757SB^B^^#^rSfS (*^S6^0Jgfi?.-C-{iS5'C) 

S.(C?H "T {^T.-^-^ 3 (OmmW^WLii 7 . 0-10. 
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X 1 0 - M 1 / K ) . r U :7 2 1 iOif.p?#J^ 

tz: fge^-l 2 2 (cJ5{tl>;iSB% 2 0 i:^7:-^-7> U 2 1 
i:C0t¥:^j:t^li;(2{=-4$t iT'tfb?.. .-^/"ciO, 7-.^-^ 

[01 1 2 ] El 1 1 IC, -S7C^i±<^TX iOfS8^aa^F« 

■t, fa. (Hj^JCj-H^Tfi, xME^n . Oksf/cm 

iE,S:T SefSti - 0 . 3 k g f cm'^fj^ihO. 

7 k s f / c m^^T-cOSScoETl P 5'^^-., t'o . * 

m. 0. 1 k s f .■-cmir>i5 0. 9 k g f ' c m2c:)E 

tiiEgii-^oi'T t , mi 1 tmmKi-'j -T■7)ml^^^T 
L 1 {5:MB=6;i{C7J039|,E:ti-tt^a^-^pfSs^B®F^EP i r^F 
L , -.??JS¥I L 2 (. j^.'^-- tr 3 f-jQi^^. E:^T^:2o-^^ ^ 

miLwmht: 0 3 2: mc;'.'^— ^ 3 

(n^M^ Pre Df^, 

[0 1 13] Jii2SEi5gi;c^t,iT!i- ;i5a%iir*)El;;^^ 
^— »r 3 j) Pri:^L^ixi> cTjfaii;^^ h m 

r*lE > -X 3 OS:^T| Prt^Zl-iX x^EtzS^m 

[0.1 14} iaJgc7)±#tcJ:t(?l)LT?SB^BJll^E*^±^r 
^ <: 1 3 P r h if . *:^iiig£0ff5 

E?.(-«(7-i5 2 0'C-~6 0'C^Of^.ife?aJEiElSiTii. X'^- 
-»f3i5;;^(-3S:^;;>7P r -i. ( Q>°<Zh-hQ o'Cco^i^m. 

— t (i . ???<B^B.il 2 2 RiOor-j |>F.frT-'r'75S:^7) P r J: 
oT^'^^^SIEl . 2rmi!i*>fbff L±i-fT, ESISi-L 
f.:^S^fSi*-?-|.,. ^ms-5{c, 010 ( b > (c^f J; '3 

( - . > - ic 7 !.c .i o " ia.iE $ ix h m^m.-7fm\ . reiP® 

[ 0 1 1 5 } d 1 0 ( c ) (CiSe^BS^Fm^ril 1 0 

l7:.s|.r Jr:-r... mo ( b .) o (cSil,^.ffpCOiga^E 

S^^^ rJtinf-l. i: , fSB%iil*iE»W-L if 3 
<r)WM.7) P r tiitJo-r & . ^=i-2?^5 . Wm \^tim¥M 2 
2 }i . 77' ^ -7, SIS 1 . 2 i .7s — ^ 3 > ;7^'^ ! -tf flS L ^■ 
0'i>iEaif -i). --J7t:rt, ?gB^Bii2 2{j, ^iwri- J: 

L . Ei 1 0 ( c ) H:Tiei't.5. J: 'j tc, ■^^i.zlt'^Am. 
(Hi 0 (a) ) CMS. 



ftTi-^T^Hj^iKB^Tii, iSB%7j-^iO*7J-^-7 h 7^^4> 
^fMlzMh^. .*i=ci^r'W< . :< iy-JUUmSK^m 
[0117]*/.:, ?SB^Ba^^-r£0?a.gr®<^ {muz 

or.) tx^T^^ht. m.^3m<r)^^Tc^±my-th 

t)K r^Oii-^-T b, d 1 Otc^fJ: ^(C7.^-tf-3<7)^ 
^t) P r i- J: -o r , 2 2 iO,f:;^T c t'^-mzi^.tz 

B-B«3?:=7^i' j - fSe^il I^E 'c y-.^-^cr)Kny^ PrtlZ 

x-^x^-^&iznmti. 

[ 0 1 1 S ] iV±<rj^^i.z. 7.-<.-^3v^itm(zl±m 

tixxy-^hmr) , 'is^m<^^mizj: i>-^x<7)^'y7-,m^^ 

m±rhzt7i'x^h. s-tz. ^mm<^^m.xii . Mh^b 

^^t£7:yp.mw.xh h m^mcoiixiBm^.m'r ttx im 
Lrzv\ ^^mmmm.i^iit>Hz. mm. ^-s^ii^oit 

[0119] ttz, K^m.com^Bm.^^mi-^m&ti>tz 

^riSft, '?-fl*><7)^ltm-^(cTFT^^»--ibmErfit 
(0120} $.tz^h{,Z, }Lmml>Zi5^,^X\i. fS^ig 
3 £OK^:^l P 1- 1 A^'^^i L , ^ix i><7)?Dd''±^E 1 1£ L 

hh(nxnt£v^^ 

[0121] i-Xli. *^HflC'PV^TII,Ti^L'JB^r^Tofc 

■7 h '.J ^' .X '^'(CvSB^Bigi*^*H5[-r -S. .N C .'V P ( Nematic-Cu 
rv i 1 i near-.M i gned-Phase ) TB-^^itio 0 iZ , 'MM^ SrB 

^•thmA^(:zwi-^i^it^mf/3}!F.7tms^. ll< 

'|vS>iS1^C^-i*-r-& P N (Polymer-Network) Jg^Srffl 
[0122} tfz. ±Rm^mm2 , SXUl^.'i^^m 

[0123] tfz. r^ll^l^mm. 1 - 3 Tii . 
SiSrar-.!ti^)-c/US;<ciF,0/-tiOij'-=i-< c b-:oi03§afl 
^f'tS^LiKc^ail r wr -^--^ Bfiic L T v ^. & 
*v x-Y ■:/ ^>-7"^^ ^rxrcT^? X ^ 7'^ ^ 
'J 7 xmW.<?yMiH:^Uzmm<r>^\^7:m\-'-X , 7,-N.-Ht 
Sr JBR L T ^6^t|-C-5!> I. , =5:^5 , T 7 x ^ h 'J 
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[0 1 24) ^7::. ±iE^flStO?^S5.1~3-C'{5- SvSA-- 

s V ^fc (til ^> » MvSd^ fftjS^-v«o?a.(s5:-f!:ai>' 
MvS*' h iSiS^^iO;S.i^f b-'O i^T-Ln— (75 A ( zx'^ — ^ 

[0125) 

(«93^^m) l-:J.±i5ia«Lr-j:-)(.c. ^^s^d^t^LG. 

c' "i^ 

[112 ) mm^^mM i ic(^-& iSa=aS^n^^^§^5t-L?i!i 

[113 ) !c^$«?SB=Ba.^^«^^-^.= ^^'^-'?• 

[ill ) 



3 4 




[116 ) t-©^^EB%S^^^rM?I^>^,- 
TIP r hi7-;r^(Sr^-r^"77t'tfj&. _ _ 

T . g:g?aJEi5ll*T'<75;7.'<.--<f <?)S:-^l;^m^rT^■r@T' 
[HID RjgOji5^.3tIfc(t^?Sa^B^77^^T^tC*3*'^ 

T-^f£&z/i^?m^^T--^'«-^^?Ke^B/ii*i)±p i y.y^'^'-^ 
<r>!7M7) Pre (Ttmiihi^^ryy y x h h . 

•kW?f^-ti>fz^'^'^X'hh. 

[[114} mti^^Bm. 1 icSf ^ J:b^)«0fEB%?5:-?R^ 
^ 4 0 ■ C <r>-m&(7)mm<'ZM^ Ltzt^ ^O^Tt^ 

[^15) m:m<7jmm i i.znthitm^<^m.s^n-^9^ 

^_-ti73s:^:*i p r y(r>mi^^Tn^i--7'yyX'hi>, 
1 . 2 -. 

5.6: 

7 ■ >— A-ge 

2 2 : U-ii-^'^Ji-HiMvSa-Bii 



[!14 ) 

9 4 3 1 

k■^^SVN-\-^-^^'^V-S:-S:-S:-\^\ ^-vx^-x^\-^^ 



m itt aM m 
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